Mixture of strong acids
Example: What is the pH of a solution obtained by mixing 250 ml of HClO4 0.4 M and 350 ml of HCl 0.1 M?
 nt = (0.25·0.4) + (0.35·0.1) = 0.135 mol 
[H3O+]t = 0.135 / (0.25 + 0.35) = 0.225 M 

pH = -log [H3O+]t = -log (0.225) = 0.648        
Mixture of a strong acid and a weak acid
Example: What is the pH of a solution obtained by mixing 500 ml of CH3CO2H 0.03M 200 ml of HCI 0.04 M?                     

nt = (0.2·0.04) = 0.008 mol

[H3O+]t = 0.008 / (0.2 + 0.5) = 1.14.10-2 M 

pH = - log [H3O+]t = -log (1.14·10-2) = 1.94   
Mixture of weak acids
Example: What is the pH of a solution obtained by mixing 100 ml of CH3CO2H   (0.015 M, pKa = 4.76) and 200 ml of ClCH3CO2H (0.03 M, pKa = 2.9)     

c1t = (cCH3CO2H. VCH3CO2H) / (VCH3CO2H + VCLCH3CO2H) =   

 (0,015·0,1) / (0,1 +0,2) = 5·10-3 M                                     

c2t = (0.2·0.03) / (0.1 + 0.2) = 2·10-2 M
[H3O+] = (10-4.7·0.005 + 10-2.9·0.02)½ = 5·10-3 M

   pH = -log [H3O+] = -log (0.005) =  2.3     
Example: What is the pH of a solution obtained by mixing 150 ml of NH2- 0.2 M  

and 100 ml of NaOH 0.3 M ?   

nt = (0.2·0.15) + (0.3·0.1) = 6·10-2 mol
[OH-]t = 0.06 / (0.15 + 0.1) = 0.24 M                  pOH = -log [OH-] = 0.62

pH = 14 – 0.62 = 13.38     

Mixture of a strong base and a weak base  

Example: What is the pH of a solution obtained by mixing 500 ml of NH3 0.03 M  

and 200 ml of NaOH 0.04 M ?     
nt = (0.2·0.04) = 0.008 mol

[OH-]t = 0.008 / (0.2 + 0.5) = 1.14·10-2 M 

pOH = -log [OH-]t = 1.94

pH = 14 - pOH = 12.06    

 Mixture of weak bases          

Example : What is the pH of a solution obtained by mixing 100 ml of CH3CO2   0.015   pKb = 9.24) and 200 ml of NH3 (0.03 M, pKb = 4.76)     

c1t (CH3CO2-) = (0.015·0.1) / (0.1 + 0.2) = 5·10-3 M      

c2t (NH3) = (0.2·0.03) / (0.1 + 0.2) = 2·10-2 M 

[OH-] = (10-9.24 · 0.005 + 10-4,76 · 0.02)½ = 6·10-4 M

pOH = -log [OH-] = 3.22 pH = 14 - pOH = 10.78          

  Water is amphoteric. The two acid-base couples of water are H3O+/H2O and H2O/HO-
It behaves sometimes like an acid, for example

And sometimes like a base :
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Hydrogenocarbonate HCO3- is also amphoteric, it belongs to the two acid-base couples H2CO3/HCO3- and HCO3-/CO32-
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The pH of a solution of an amphoteric compound is calculated according to :
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